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nutrient substances and waste products. There is little doubt that
such a membrane exists because bacterial cells have been shown to
undergo plasmolysis, the shrinking of the protoplasm and subse-
quent pulling away from the cell membrane. The composition of this
membrane in bacteria is not cellulose, as in higher plants, nor chitin
as in fungi. Polysaccharide substances are present in the cell mem-
brane, and it is probable that the membrane is composed of combina-
tions of carbohydrate-protein substances depending on the species of
organism.
A capsule composed of a mucoid or mucilagenous substance
covers the cell membrane of some bacteria. Many bacteriologists be-
lieve it is present to some extent on all bacteria, but in the majority
the substance is too thin to be detected by the usual staining proce-
dures. The capsule may be easily demonstrated on certain species of
bacteria by suitable staining methods and is recognized on some by
the nature of the growth, for example, the "mother of vinegar" and
slimy milk and bread. Capsular substance is an extension of the
cell membrane and probably produced by it. It is chemically dif-
ferent for the various bacteria. In some it is composed of mucin, a
slimy material made up of a protein-like substance united with a
carbohydrate, resembling the mucus secreted by the cells of the
mucous membrane. In others the capsule is composed of pure car-
bohydrates and is closely allied to certain of the vegetable gums,
such as gum arabic. In still others the material is lipoid in nature
forming a compact, waxy coating over the organism. The complex
polysaccharide capsular materials found in some of the bacteria
have been used extensively in determining the antigenic relation-
ships of closely related strains of bacteria. These substances seem to
be responsible for the specific reactions which are obtained in the
serologic study of bacteria.
A relationship apparently exists between capsular substance
and virulence, largely due to the resistance of the capsulated organ-
ism to phagocytosis; furthermore, the capsulated organism is not as
virulent when devoid of its capsule. Many of the capsulated bac-
teria lose the capsule when grown on artificial media. The anthrax
bacillus, for example, is always found to be capsulated when smears
of blood from an anthrax infected animal are examined, but organ-
isms grown on laboratory media are without capsules. This is not
a permanent loss, however, for the capsules are formed when such
organisms are injected into a susceptible animal.
FJagella. Fine threads of protoplasm, called flagella, extend
from the cell membrane of certain of the bacteria. Such organisms
are actively motile and, when viewed in a hanging drop, will be seen
to pass quickly across the field of the microscope. This motility is
easily distinguished from Brownian movement which is thought to